Letters to the Editor 


Termites and Soil Development near Brocks 
Greek, Northern Territory 


Two distinct soils have developed on deeply 
weathered biotite-hornblende granite slopes near 
Brocks Creek, N.T. One has two-layered profiles of 
deep colluvial sands which disconformably overlie 
the weathered granite. The other comprises a 
weathered granite (W) horizon overlain by a layer of 
sub-angular quartz stones 1 to 3 em. in size, set in a 
sandy matrix of quartz and felspar or cemented 
locally with clay. The stony or 8 horizon usually 
underlies a mineral topsoil of gritty coarse sand, 
termed the M horizon. Similar three-layered soils 
occur on pre-weathered granite in regions of tropical 
Africa climatically similar to Brocks Creek. They 
have been described by Nye (1954), de Craene and 
Sorotchinsky (1954), Brückner (1955), Anderson 
(1957), Radwanski and Ollier (1959), Watson (1961), 
Webster (1965) and others. 

It is suggested below that in the Brocks Creek 
region both the stony S horizon and the associated 
gravel-free M horizon are due to termite activity, 
and that soil development may have been rapid. 
Unless the topsoil is replenished, at present rates of 
sheet erosion (which amounted to a mean annual 
rate of lowering of 39 cm. x10- between September 
1965 and May 1968) all slopes with buried stone layers 
would be stripped of their sandy cover within 13,000 
years. Termites are believed to be responsible for 
renewing the topsoil: their mounds, absent from the 
two-layered soils, abound on the three-layered soils. 

From counts made in November 1967 it appeared 
that the average number of mounds of the two 
commonest termite species in this area—Tumultitermes 
hastilis (Froggatt) and T. pastinator (Hill)}—is 500 
per ha, of which 42 per cent. were abandoned. Of the 
active mounds, half had developed since 25 February 
1967. Mean vertical growth of T., hastilis mounds 
ranged from 3 mm. per day at the close of the 1966-67 
wet season to 9mm. per day at the beginning of the 
next. Once abandoned, a T. hastilis mound is eroded 
to near ground level in three years. 

The next commonest termite is Nasutitermes 
triodiae (Froggatt), which builds mounds 3-5 m. 
high. Of these, 65 per cent. were defunct, and some 
secondary colonization by ants (e.g. Iridomyrmew sp.) 
did not offset the erosion of the defunct mounds by 
rainstorms, which attain mean intensities of 5 cm. 
per hour in this area. By November 1967 the 
majority of N. triodiae mounds abandoned before 
February that year had been reduced to two-thirds 
of their former height. Over ten years are necessary 
for levelling the lower, more massive portions of the 
mounds. 

The amount of soil moved by termites per unit 
area and the addition to the topsoil may now be 
calculated. We will make four assumptions. (i) Only 
one in every three defunct T. hastilis mounds is 
entirely eroded each year. (ii) Mature mounds have 
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a mean volume of 4,000c.c. (height 75 cm., basal 
diameter 20cm., voids ratio 50 per cent.), 
(iii) Growth is for 60 days a year, at 5mm. a day. 
(iv) The specific gravity of mound soil is 2-5. 

If the assumptions hold, these termites will move 
0-48 m.? of earth per ha annually, or 0-47 ton per 
acre. Erosion of abandoned mounds will add 0:3 m.* 
per ha to the surface annually, or 3 cm. to the topsoil 
every 1,000 years (0-29 ton per acre per year). The 
growth and destruction of T. pastinator mounds was 
far slower than that of the T. hastilis mounds, and was 
not measured. 

On granite soils N. iriodiae mounds are about 
one per ha. A mature mound has a mean volume of 
3m.° and two in every three are defunct. If we 
allow ten years for a mound to disintegrate, 0-2 m.? 
of earth, will be laid down per ha each year (0-19 ton 
per acre), which amounts to adding 2cm. to the 
topsoil every 1,000 years. 

Nye (1955) used this method to calculate that 
0-5 ton of earth per acre was deposited each year by 
Macrotermes nigeriensis Sjost. on the surface of 
gentle granite-gneiss forest slopes in S.W. Nigeria. 
He argued that since one-third of this material was 
assumed to derive from the weathered granite, at 
least 1 ft. of topsoil was added every 12,000 years 
(2-5 cm. per 1,000 years). 

The second problem concerns the length of time it 
took the stone layer to form. Quartz veins occupy 
10 per cent. of the W horizon, and quartz stones 
50 per cent. of the 8. The S horizon has a mean 
thickness of 0-3m., so that it occupies 30 m.? per 
are (15 m.* stones, 15 m.? fine earth). Since stones 
are five times more abundant in the S than in the W 
horizon, 75 m.? (i.e. 15 m.* x5) of fine material per are 
must have .been displaced from the W horizon for it 
to develop into an S horizon. Of this 75 m., 15 m.® 
remain in the S horizon and 15 m.? in the M horizon, 
which is on average 0-15 m. thick. The remaining 
45 m.® per are, equivalent to a layer 45cm. thick, 
must have been removed by erosion. At present 
mean annual rates of 39 cm.x10-%, such removal 
would have taken 11,500 years. 

In displacing 75 m.* of soil per are from the subsoil, 
termites would lower the W horizon by 85cm. 
(allowing for 10 per cent. quartz veins and neglecting 
compaction differences). At present rates of T. hastilis 
mound growth the W horizon is being truncated at 
4-8 om. per 1,000 years ; so that if growth rates were 
constant, T. hastilis termites would take 17,700 years 
to produce the present stone layer. When the 
effects of T. pastinator and N. triodiae are also con- 
sidered, a figure approaching 12,000 years seems 
reasonable. 

The two values—11,500 and <17,700 years—are 
independent estimates of how long it took the stone 
layer to form. Both assume that there have been no 
changes in sheetwash or in mound frequency and 
growth during that time. 


153 


In fact, the rate of slope erosion is probably 
accelerating, for hillslopes become increasingly convex 
downslope (Penck, 1953, pp. 148-150), owing to an 
increase in the rate of stream incision. By lowering 
the water-table, downcutting streams increase the 
depth at which termites can collect clay for mound- 
pbuilding during the wet season (Kalshoven, 1941, 
p. 577). It seems probable, therefore, that before 
stream incision began soil drainage was less favourable 
to termite colonization than now, and that the rate 
of mound-building by termites has increased. Rates 
of sheetwash seem also to have increased and now 
appear to balance with additions to the topsoil from 
eroding termite mounds. At some stage in the past 
topsoil renewal by termites exceeded removal by 
sheetwash, or no M horizon would now exist above the 
stone layer. 


Although the 11,500 to 17,700 years proposed as 
sufficient for the S horizon to develop is probably 
an underestimate, it is improbable that the three- 
layered soils on the weathered Brocks Oreek granite 
are unmodified late Tertiary or early Pleistocene 
palaeosols. Pedogenesis is still very active, and if the 
profile differentiation into W, S and M horizons was 
accelerated — or initiated — by the recent stream 
incision (which may date from the last, or Wiirm, 
glacio-eustatic low sea-level, ending about 17,000 
years ago), the present soils may be of Upper 
Pleistocene or Recent origin. 


I am indebted to Mr. F. J. Gay for kindly identifying the 
termites, and to Dr. R. Story and Messrs. R. Frank, R. Ho, 
J. N. Jennings, W. H. Litchfield and I. Noy-Meir for helpful 


criticism. 
, M. A. J. WILLIAMS. 
Department of Geography, 
Research School of Pacific Studies, 
The Australian National University, 
Canberra, A.O.T. 


25 May 1968. 
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